The contribution of parental suspicion in the original identification of a 16 year cohort of 171 children with varying degrees of hearing impairment who were screened and identified in childhood was studied. Only a quarter of the children with permanent hearing loss were identified as a result of parental concern. The presence of parental suspicion preceding the audiological diagnosis was also measured. Of the children with severe or profound deafness, the parents only suspected the presence of hearing loss in 44%. Parental suspicion was even lower for those with a mild or moderate permanent hearing loss, and for those with an otherwise symptomless conductive hearing loss caused by otitis media with effusion. Some parents did identify hearing impairment in their children, and parental suspicion should never be professionaily disregarded. Most parents, however, experienced initial difficulty in recognising their children's hearing loss, even when the children were comparatively old. The study confirms the need to continue to identify deafness early by both parental vigilance and sensitive hearing screening programmes.
Since the pioneering studies of the Ewings in Manchester,l screening the hearing of infants and young children has become an established component of surveillance programmes in, the United Kingdom. Child health surveillance is currently being critically reviewed,2 however, and there is some scepticism about the validity of identifying childhood deafness by screening programmes. 3 The validity of screening programmes and test methods has been questioned, and a programme of screening for hearing impairment has been recommended in the report of the Joint Working Party on Child Health Surveillance. 4 Such recommendations accept that there is a need to screen for hearing loss but this need is not universally acknowledged.
The rationale behind screening for hearing loss is the supposition that there are many children with impaired hearing that has not been diagnosed and that early detection will improve their eventual outcome. The scientific evidence for this is sparse, although most people would accept that there is sufficient evidence to justify the early identification of infants with profound, severe (and probably also moderate) permanent bilateral deafness.5 The need to identify such children by screening, however, depends on the belief that parents cannot tell that their children are deaf; this assumption is increasingly being questioned.
The National Children's Bureau has put forward the view that parents are the most sensitive observers of their own children. tests in special schools, by speech therapists, educationalists, and community child health services, and directly by parents. Any referral not resulting from a specified hearing screening programme constituted a 'vigilant' referral.
If it did not result from routine hearing surveillance-for example, in a special school or within the child development centre-we considered that it may have been the result of parental concern, and those children were counted separately.
Identification following failure at a screening test, however, did not necessarily imply that the parents were not already aware that the child had a hearing impairment. Parental suspicion preceding the diagnosis of permanent hearing loss was therefore also recorded. This was possible because all the parents of children referred to the audiology service were sent a questionnaire for completion after the referral but before the diagnostic assessment. The questionnaire asked: 'Do you think your child has any problem with his/her hearing?' Because the question was asked after referral we acknowledged that the answers would be biased in favour of parental suspicion. This bias would, however, be less than it would have been if we had relied on retrospective parental recall. The sensitivity of parental suspicion was calculated as the percentage of parents who correctly identified that their children had impaired hearing before the diagnostic assessment of all those with children with hearing loss. The sensitivity of parental suspicion was also measured for the shape of the hearing loss (defined according to the criteria recommended by Fisch None of these identifications were considered to have been the result of parental concern about their children's hearing. Fourteen others (19% of all those with mild or moderate loss) were referred because of possible parental suspicion, mainly by general practitioners or the community child health services. Although a quarter of the children with mild or moderate hearing loss were identified by the infant screening programme, the overall retrospective sensitivity of the programme in identifying those children with moderate bilateral hearing loss was 36%, and in identifying those with mild loss it was 17%.
Of the 60 children with unilateral hearing loss, 34 (57%) were identified by screening. Twenty nine of the 34 were identified by school sweep tests, three by the intermediate screening, and two by the infant distraction test; 26 with such hearing loss were referred because of suspicion. Eight of these referrals came from professionals, and the other 18 could have been initiated by parental concern. These 18 represented 30% of all those with unilateral hearing loss.
PRESENCE OF PARENTAL SUSPICION PRECEDING THE DIAGNOSIS
The degree of parental suspicion preceding the diagnosis of the hearing impairment is shown in the figure. Of the 39 children with bilateral severe or profound hearing loss, less than half of the parents (49%) suspected that their children had any loss of hearing. The sensitivity of parental suspicion varied with the age of identification. For those children identified in infancy, only 44% of their parents suspected the presence of hearing loss, and between the ages of 1 and 3 years this rose to 56%. Five of the children with such a loss had progressive or acquired hearing loss or had moved into the district, and were not identified until after the age of 3 years. Even in these five older children, only two of the parents believed that their chil- Parental suspiwon and identification ofhearing impainnent dren had hearing loss after referral for diagnostic assessment.
Of the 72 children with mild or moderate permanent bilateral loss, the sensitivity of parental suspicion was even lower.
If all 72 are considered together, in 21 (29%) the parents were suspicious. In infancy only one of 15 parents considered that their child had impaired hearing. Between the ages of 1 and 3 years the sensitivity of parental suspicion rose to 29%, and between 3 and 5 years to 37-5%. At the infant school entry sweep test, however, the sensitivity fell away to 24%, before rising again to 54% for children over the age of 7 years. Of eight children first identified between the ages of 7 and 9 years, five parents were not concerned about their hearing.
Parental suspicion was greatest in those children with unilateral hearing loss. Although sensitivity was zero in infancy and only 40% between the ages of 1 and 3 years, after this age but before school entry it rose to 85%. Between the ages of 5 and 7 years it fell to 52%, but at junior school age and above it rose again to 70%.
The sensitivity of parental suspicion was also examined by the shape of the audiometric loss (table 3) . For all degrees of hearing impairment the parental suspicion was least sensitive when the hearing loss was a sloping high frequency impairment, and most sensitive when the hearing loss was 'flat'.
The sensitivity of parental suspicion was also measured for 250 children with otitis media with effusion. Because the methods used were different (only those who had failed screening and who had persistent otitis media with effusion requiring surgical middle ear ventilation were considered in this part of the study), the results have been shown separately (table 4). They confirmed a low level of parental suspicion in children under school age.
Discussion
In a district with high urban deprivation and a loss in their children has been small, and most of such children have been identified by hearing screening programmes. Despite the fact that the study was biased towards the presence of parental suspicion that their child's hearing was impaired, the results suggest that most parents find the identification of such deafness a difficult task.
The complementary contribution of screening and suspicion is illustrated in the study of those children with severe or profound deafness. Although the infant screening programme was over 90% sensitive, suspicion accounted for half of the initial identifications, and referral instigated by parental concern for about a quarter. It is considered by most people that such children should be identified early in infancy, and to this end many districts are now undertaking neonatal screening for those considered to be 'at risk'. In a district of similar social and demographic characteristics, between four and five severely deaf children will be identified each year. A study of our childhood population with this degree of hearing loss has specified that only around 40% will be identified by such an 'at risk' programme. Two or three children each year will therefore remain to be identified by later behavioural screens or suspicion. The results of the present study suggest that only one of these children will be identified by parental suspicion in infancy and although the probability of the parent suspecting the presence of such a hearing loss increases between the ages of 1 and 3 years, the sensitivity of parental suspicion, even in the older preschool child, is less than 50%. The necessary identification of such children is therefore dependent on continuing the infant distraction screening programme, unless identification as a result of parental suspicion can be appreciably increased.
As predicted, parents found it even more difficult to identify hearing impairments in their children if the loss was only mild or moderate. This low level of parental suspicion was present both in otherwise symptomless children with otitis media with effusions and in those with permanent hearing loss. It is not clear whether otherwise asymptomatic children with 'glue ear' need to be identified by screening in early childhood. Many consider it important, however, to identify those children with permanent mild hearing loss in early childhood, and those with a moderate permanent hearing impairment in infancy.5 Within the district studied, out of the 16 year cohort examined with such a loss, less than 40% would have been identified from an 'at risk' register.
The prevalence indicates that seven or eight children with such losses should be identified each year. Four or five of them require identification by suspicion or behavioural screens. Despite the sensitivity of the infant distraction test in identifying severe or profound losses, and the 86% coverage of the programme with regular field work teaching over many years, its sensitivity in identifying lesser degrees of permanent hearing loss was less than 50%. Equally disappointing, however, is the low level of parental suspicion. Less than 10% of parents suspected that their child had such a hearing loss in infancy, and the sensitivity of parental suspicion only rose to over 50% for children more than 7 years old. If it is valid to identify children with moderate losses in infancy, the sensitivity of the infant screening programme must be improved, but the index of parental suspicion must also be increased. In view of the lack of sensitivity of both, the place of a sensitive intermediate preschool screen is clear.
Surprisingly, parents were much more likely to identify children with unilateral hearing loss before they attained school age. It is possible that the higher index of parental suspicion (85% for children between 3 and 5 years old) resulted from the bias of the study (that is, parents found it easier to acknowledge the presence of unilateral hearing loss after screening failure but before the diagnostic audiological assessment). The results also confirmed, however, that the yield from direct parental suspicion was highest for this type and degree of hearing loss. Although traditionally it has been considered that such losses do not result in disability, many now consider that unilateral deafness requires identification after infancy but before school entry. 2 The contribution of parental suspicion could appreciably assist in this identification.
Most of the unilateral hearing losses, and the mild and moderate bilateral hearing losses, were identified by the school sweep test. When they are identified at such an age the sensitivity of parental suspicion falls. Although the reasons for this remain speculative, it is probable that if the children had not been identified by either parental suspicion or screening in the preschool years, the parents found it difficult to acknowledge the presence of hearing loss at this relatively late age. Interestingly, the index of suspicion rose again in the older children at primary school. A subsequent survey of these children has confirmed that in most cases it was the child who heightened the sensitivity of parental suspicion at this age, and this suspicion could therefore be usefully 'tapped' after the infant school sweep test by interviewing the child.
Identification after parental suspicion has been improved in some areas by the introduction of a systematic way of assessing it, and the studies undertaken in Nottinghamshire13 14 have shown the validity of such an approach. McCormick introduced a checklist of 'hints' by which parents could gauge whether their infant's reaction to sound was satisfactory. 15 Such a method is valuable because it is a cost effective way of identifying hearing impairment compared with other methods, which require professional hearing screening tests. Probably its greatest virtue is that some parents are able to identify hearing impairment correctly in their children, and a systematic approach that takes account of such parental concerns ensures that these suspicions are professionally recognised and referral for diagnostic audiological assessment is immediately available.
The present study was undertaken in a district where the degree of urban deprivation and the wide ethnic background of the population have previously precluded the systematic use of a parental questionnaire as a means of identifying deafness. Although such a method has now been introduced and is being evaluated, the present study confirms that most parents do not at first accept that their children have hearing impairments, even after they have failed hearing screening tests. Most children with permanent hearing loss were identified by screening. To replace, rather than complement, screening programmes by methods that rely on parental opinion alone will result in many children with hearing impairments remaining unidentified until their handicaps are obvious.
The results of the study confirm the complex association between suspicion and screening in the identification of all types and degrees of hearing losses. It is not possible to replace one method by the other without affecting this identification. Methods to improve both screening programmes and heighten parental suspicion are therefore required.
